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METO^HKA HHflHBHAYAJIbHOrO 
nPHHy^HTEJIbHOrO /103IIP0BAHH0r0 3APA5KEHHH EJIOX 

MHKPOBAMH HYMEI 

A. H. AjieKcees, B. A. Eii6iiKOBa h H. M. Xpycne.iCBCKaji 

IleHTpaJIbHblft HayHHO-HCCJiejlOBaTeJIbCKHH HHCTHTyT He3HH$eKIJHH H He3HHCeKI^HH 
MHH3flpaBa GGGP, MocKBa, h GpeflHe-a3naTCKHii HayHHO-HccjieflOBaTeJibCKHii 
npOTHBOHyMHblft HHCTHTyT, AJiMa-ATa 

H3yuemie B3aHMooTHomeHHH Me>K/iiy B036yn;HTejieM uyMu h cneipnjm- 
necKHM nepeHOC^HKOM HMeeT He tojibko TeopeTHuecnoe, ho h npaKrauecKoe 
3HaneHHe, Tan nan oSHapynuiBaeT no^jiHHHyio pojib Tex hjih hhhx bh^ob 
6jiox nan b no^epjKaHHH 3HH300THHecKoro npoijecca b npnpo^e, Tan h 
b coxpaHeHHH hjih yTpaTe BHpyjieHTHux cbohctb cbmhm MHKpo6oM. Pojib 
opraHH3Ma 6 jioxh, nan cpe^H o6HTaHHH MHKpo6a, noKa3aHa b pn^e pa6or 
(Bacot a. Martin, 1914; Douglas a. Wheeler, 1943; EngHKOBa h CaxapoBa, 
1955; EnSHKOBa, Bojioxob, EropoBa, 1957; EajiamoB, EngHKOBa, Myp3axMe- 
TOBa, 1961; EnSHKOBa h aPm 1964). 

EoJiBmoe 3HaueHne HMeeT BBiHCHeHHe noTemi;HaJiBHBix cnocoBHOCTen 
nepe^auH uyMu pa3HUMH BH^aMH 6 jiox h onpe^ejieHne MHHHMajiBHBix ^oa 
BOSfiy^HTeJIH, HeofixO^HMBIX RJ1K MaCCOBOTO pa3MHO>KeHHH MHKpo6oB b 6jio- 
xax. Bee 3 to npHBejio 3KcnepHMeHTaTopoB k mucjih o Heofixo^HMOCTH ynpaB- 
jineMoro 3apa>neHHH 6 jiox c TeM, hto6h npoijecc 3apa>neHHH He 3aBHceji 

OT pa 3 JIHUHH B HHTeHCHBHOCTH H MaCCHBHOCTH 6 aKTepneMHH y X 03 HeB HpO- 
KopMHTejien 6jiox h HaxoAHJicn noA KOHTpojieM 3 KcnepHMeHTaTopa. Tan, 
KapTMeH (Kartman, 1954) pa 3 pa 6 oTaji cnen;HajiBHBiH annapaT ^jih aKcnepn- 
MeHTajiBHoro KopMJieHHH 6jiox, Th^jiob (1964) HcnojiB 30 Baji ^jih 3 apa>neHHH 
6jiox annapaT IlmeHHUHoro-PaHxepa. EnSHKOBa, IIIamaeB, niannpo, PemeT- 
HHKOBa (1964) HcnojiB 30 BajiH MeTO^HKy JIhcoboh (1952) rjm 3 apajKaioin;ero- 
KopMJieHHH 6jiox Ha nmypKe mbhhhhhx xboctob h t. h. Ho hh o^hh H 3 yno- 
MHHyTBIX MeTO^OB He H 03 B 0 JineT BBO^H'iL OT^eJIBHIJM 6 jIOXaM H 3 BeCTHBie 
KOJiHuecTBa 3 apa>naioiii l eH >khakocth c onpe^ejieHHBiM uhcjiom mhkpo6ob 
b Hen, oco 6 eHHO jkhakocth He coAepjKameH kpobh, He no 3 BOJineT Ha 6 jiiOAaTB 
3 a CKOpOCTBIO HHTaHHH H yUHTHBaTB TOHHLie oSbeMBI BBIHHTOH JKHftKOCTH, 
a TaK>Ke nojiyuaTB cmbibli <|)eKajiHH, nojiynaeMux Henocpe^CTBeHHO b npo- 
n,ecce HHTaHHH. Hh oahh H 3 cynjecTByiomHx mctoaob He AaeT hojihoh yBepeH- 
hocth b 3 apa>neHHH Ka^K^OH OT^ejiBHOH oco6h. 

npe^JiojKeHHBiH HaMH (AjieKceeB, 1965) annapaT ajih npHHy^HTejiBHora 
sapa^naiomero KopMJieHHH HaceKOMtix no3BOJineT npeo^ojieTB Bee 3 th TpyA- 
HOCTH. CyniiHOCTB MeTO^a COCTOHT B TOM, HTO X060TOK (j)HKCHpOBaHHOH B Ba- 
KyyM-^epjKaTejie 6 jioxh BCTaBJineTCH b KanHjuinp c 3apa>Kaioii];eH jkh^- 
koctbio h 6jioxa HanapMJiHBaeTCH eio. KanHjuinp BnanH b MHKponHneTKy, 
CMem;eHHe MeHncna >khakocth b KOTopon OTMeuaeTCH Ha anpaHe npoeKii;HOH- 
hoto MHKpocKona c tohhoctbio ao 0.025 mkji. 

C homoh];bio onHcaHHoro npn6opa yn;ajiocB npHHyAHTejiBHO HaKopMHTB- 
6 jiox (caMii;oB h caMon) cjieAyiomHx bhaob: Ceratophyllus laeviceps Wagn., 
Xenopsylla gerbilli minax Jord., X. cheopis Rots, h Leptopsylla segnis Sch. 
hoiakocthmh, coAepjKamiHMH AO$n6pHHHpoBaHHyio hjih reMOJiH3HpoBaHHyio 
KpOBB pa3JIHHHBIX JKHBOTHLIX (jIOHiaAH, MOpCKOH CBHHKH, KpUCBI, HeCHaHKH), 
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a TamKe B3Becbio mhkpo6ob b SyjibOHe XoTTHHrepa. B onHTax Hcnojib30BaJiH 
6 jiox H3 JiaSopaTopHOH KyjibTypti Ha IV—V CTa^HH nepeBapHBaHHH kpobh 
(no H. T. Ho$(|)y), rojioftaBmHX 30 onbrra b TeneHne 2—3 cyTOK. 


nOPH^OK PAEOTM 



Phc. 1. HepTe>K ^lopajnoMHHHeBOro Hano- 
He^HHKa BaKyyM-^epjKaTejia ^jih (j)HKcan;HH 
6 jIOX B MOMeHT KOpMJIGHHH. J^HaMeTp OTBGp- 

cthh, k KOTopHM npncacLiBaiOT 6jioxy # 0.15— 
0.2 mm. Macnrra6 5:1. 


AnnapaT ycTaHaBJiHBaiOT Ha CTOJie Hap; Sojibhioh kiobotoh c pacTBopo\r 
jm30Jia, hto ncKJuonaeT CJiynanHyio yTepio 3apa>KeHHon 6 jioxh. Henocpe^;- 
CTBeHHo no a KanHJiJinp Ha CTaHHHy npnSopa no^CTHjiaiOT cajnJjeTKy, CMoneH- 
Hyio jih 3 ojiom. KopMJieHne 6 jiox npoH3BO£HTCH TOJibKo no^orpeTon >kh£- 
KOCTbK), H03T0My MHKpOTepMOCTaT, B KOTOpOM HaXOftHTCH KOHen, MHKpOHH- 
neTKn, Bee BpeMH BKJiiOHeH h OTpe- 
ryjinpoBaH Ha TeMnepaTypy 37° C. 

B MHKponnneTKy accncTeHT no- 
pmHeBbiM HarHeiaTeJieM Ha6npaeT 
3apa>naioni;yK) ^kh^koctb, nocjie 
nero mineTKy yKJia^HBaiOT Ha uor - 
CTaBKy c npo,n;ojibHLiM yrjiySjie- 
HneM, nonpuTyio CMoneHHOH jih3o- 
jiom cajn^eTKOH. Kohhhk nnneT- 
KH, B KOTOpblH BHaHBaiOT KanHJI- 
jiap, HaBHcaeT Ha,n; nanraoH IleTpH 
c jih3ojiom. ,11,0 HanaJia paSora h b 
KOHn;e ee H3 nnneTKn noKOHTpojieM 

SnHOKyjinpa c noMonjbio nacTepoBCKoii mmeTKH c OTTHHyTHM b KannjiJiap 
kohu;om 6 epyT MepHoe KOjmneCTBO jkh£Kocth (0.1—0.2 mji), KOTopoe 3aTeM 
THTpyiOT ^jih onpe^eJieHHH HCxo^Horo h 3 aKJiK)HHTeJibHoro KOJinneCTB Mnnpo6- 
hhx TeJi b 3apa>KaK)ni;eH CMecn. CaMa 3 apa>Kaioni;aH nm^KocTb npuroTaBJin- 
BaeTCH H3 B3BeCH MHKpo 60 B (1 — 2 MJipft HO OHTHHeCKOMy CTaH^apTy) B (J)H3HOJIO- 
rnnecKOM pacTBope hjih SyjibOHe XoTTHHrepa c ^oSaBJieHneM kpobh. IlnneTKy 

c BnaHHHHM napa(J)HHOM Kannji- 
^ ^ jiapoM ycTaHaBJiHBaiOT b npn- 

6 ope. 3aTeM 6jioxy (JmKcnpyioT 
b BaKyyM-A©p>KaTeJie. Ot npa- 

BHJIbHOCTH H Ha^eH^HOCTH $HKCa- 

u;hh naceKOMoro b 3HanHTejib- 
hoh CTeneHH 3aBHCHT ycnex npn- 
Hy^HTeJibHoro KopMJieHnn. IIpii- 
MeHHeMbin BaKyyM-Aep^aTeJib 
cxo^eH c onncaHHEiM paHee (Ajien- 
ceeBj 1965), ho HaKOHennuK He- 

CKOJibKo hhoh, (^HKcnpyion^HH 
Sjioxy 6ojiee Ha^e^KHo n Jierno 
CTepHJiH3yeMHH o6>KHraHneM (h 3- 
TOTOBJieH H3 ^lOpaJIIOMHHHfl, 
pnc» 1). Ba>KeH TaK>Ke HaKjioH 
npo^ojibHofi ocn Tejia 6 jioxh no 
OTHomeHHio k och KanHjuiHpa. Kan bhjjho h 3 pnc. 2, 3tot yroji ,n;oji>KeH 
cocTaBJiHTb 50°. Bjioxy yKJi a^HBaiOT chhhhoh CTopoHon b Copos^Ky 
HaKonenHHKa BaKyyM-flep>KaTejifl, cJie^a 3a TeM, hto 6 h rojieHH n jianan 
6 jioxh 6 hjih (|)hkchpob aHLi, a xo 6 otok Haxo^HJica b nojie 3peHHH SnHOKyjinpa. 

BanyyM-^epjKaTeJib c noMonjbio MHKpoMaHnnyjiHTopa ho^bo^ht k koh- 
HHKy KannjiJinpa c TeM, hto 6 h onpefteJiHTb, mo>kho jih oahhm— flByMH jjbh- 
JKeHHHMH BBeCTH X060TOK 6jIOXH BHyTpb KanHJIJIHpa. 3aTeM KOHHHK KanHJI- 
jinpa OTpe3aiOT, CTapaacb npn 3 tom OTpe3aTb ero Tan, hto 6 ei cpe3 6 hji Bep- 
THKajibHHM, Tan nan b npoTHBHOM cjiynae npn nepoBHOM cpe3e 6 hctpo 
o6pa3yeTCn no^cnixaiomafl npo6Ka H3 aapaJHaiomen jkh^kocth. IIpoSKa 
o6pa3yeTCH npnMepHO 3a 30 cen. npn HCnojib30BaHnn CMecn, cocTonmen H3 
paBHbix nacTen 1-MHJiJiHapAHOH KyjibTypti P. pestis h reMOJiH3HpoBaHHofi jioma- 
3HHOH KpOBH H 3a 3 — 5 CeK. npH HCnOJIb30BaHHH AG(|)H6pHHHpOBaHHOH KpOBH. 



Phc. 2. HaKJiOH npo^ojitHOH och Teaa 6aoxn 
no OTHomeHHK) k Kannajinpy, no3BOJiHK)m,HH 
bboahtb xo6otok b npocBeT KanHjinapa (<a~ 
= 50°). Bh^ c6oKy. CxeMa. 

A — KanujiJiHp, JB — naKOHe^HHK BaKyyM-AepmaTejifl. 
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BHyTpeHHHH ^naMeTp Kannaaapa ROJimen 6bitb npuMepHo Ha 1 / 3 mnpe 
^naMeTpa xoSoTKa 6jioxh (30—35 mk), Tan nan b cjihhikom y3KHH npoceeT 
KanHJiJiapa KpanHe Tpy^HO BBeCTH rnSKne Kojuomne poTOBbie opraHti 6aoxn, 

B OCoSeHHOCTH OHeHb KOpOTKHH H ThSkHH XOSOTOK X. cheopis, CnpHTaHHHH 
k TOMy me Mem%y mohj;hlimh KOKcaMH nepe^HHX KOHeaHocTen. 

KopMjieHne Sjioxh C. laericeps aepe3 Kannaaap noKa3aHO Ha pnc. 3. 

IIojio>KeHHe xoSoTKa OTHocnTeabHo KanHJiJiapa He aBjiaeica BnojiHe 6e3- 
pa3JiHHHBiM ^aa Haaaaa h ckopocth mrraHHa 6aox, o^Hano Hamn HaBjiio^eHiia 
noKa3aJiH, hto o/jHoro BCTaBJieHHa KOHHHKa xoSoTKa b Kannaaap ji;ocTa- 
tohho ,n;jia Toro, htoSbi 46% caMOK X . gerbilli minax Haaaan nHTaTbca b Te- 
aeHHe nepBBix jjByx MHHyT (HaSaio^eHHe 74 ocoSaMn). CaM $aKT nnxaHHa 

xopomo BH^eH h Jierno KOHTpoanpyeT- 
ca BH3yaJibH0 KaiJ no Haananio coca- 
TeJIbHBIX JJBHJKeHHH, TaK H no BH^H- 
MOMy HanojiHeHHio aseay^Ka, a Tanace 
no ^BHJKeHHIO JKH^KOCTH B KanHJI- 
Jiape. IIpoji;oji>KHTejibHOCTb nHTaHHa, 
CTeneHb Hacbim;eHiia, BpeMa Haaaaa 
nHTaHHa 3aBiicaT ot $H3HoaorHaecKoro 
COCTOaHHa 6 jiox h ot cbohctb KOpMO- 
boh jkh^kocth, cKopee Bcero OT «BKy- 
ca» Bxo^amen b ee cocTaB KpoBii. 

IIo OKOHHaHHH KOpMJieHHa Hano- 
HeaHHK BaKyyM-,n;ep}KaTejia bctbb- 
jiaiOT b HHCTyio npoSnpKy (n&R KiOBe- 
tom c jih3ojiom) h nepeaaiMaiOT Bany- 
yMHBiH niJiaHr. Bjioxa na^aeT b npo- 
6npKy. naTHa (^eKaaira xopomo 3a- 
MeTHBI Ha CBeTJIOH nOBepXHOCTH sa- 
KyyM-jjepasaTeaa h hx cMBiBaiOT 
0.9 mji SyjibOHa XoTTHHrepa b ctg- 
pnjibHyio npoSnpKy. 

KopMJieHHe pa3JIHHHBIX bh^ob 6jiox 
HM eeT cboh ocoSeHHOCTH. Tan, Mom,- 
hbth xoSotok KpynHBix 6 jiox C. laevi- 
ceps JierKO MO>KeT 6 bitb BCTaBJieH b Ka- 
nnjuiap npn yBeanaeHHH SnHOKyaapa 
2x12.5. Ecjih npn btom ocb xoSoTKa 
cTporo ropH30HTajibHa, to mo>kho 
BBecra b KannjiJiap Been xoSotok TaK, 
KaK 3to noKa3aHO Ha pnc. 3. npnaeM, 

eCJIH HCnOJIb30BaTb ^OCTaTOHHO y3KHH 

KannjiJiap (okojio 30— 35 mk), to mohho ^oShtbch BBe^eHiia b ero npocBeT 
ToabKo 3nii(|)apHHKca, OTTecHHB KpaaMH Kannaaapa aarpiHHH. BBe^eHiie 
xoSoTKa X . gerbilli minax aerae scero ^ocTHraeTca b Tex cayaaax, Kor^a 
roaoBHaa aacTb 6aoxn HecKOJibKo 3anpoKHHyTa h xoSotok pacnoaoaseH 
He CTporo ropii30HTajibHO, a caerna npnno^HHT. npn btom ^ocTaToaHo bbccth 
b KamuiJiap o^Hy TpeTb xoSoTKa (ann^apHHKc h aapHHHH BMecTe). YBean- 
aeHHe ftoaamo Sbitb He MeHee 4x12.5 hjih 7x12.5. 

Ilcnoab30BaHiie no^oSHoii mcto^hkh no3BoaaeT ocyipecTBaaTb KopMaeHHe 
6aox (ot noHMKH h (|)HKcai];HH ^o BCTaBJieHHa xoSoTKa) 3a 1.5—2 MHHyTBi. 
CaMO KopMaeHiie 3aHiiMaeT ot 3 ^o 15 mhhyt. Bcero HaMH 6biao HaKopMaeHO, 
tohho H3BecTHBiMH KoanaecTBaMH jkh^kocth, 3a 15 paSoanx jjHen 158 6aox 
X. gerbilli minax , 49 C. laeviceps h 2 caMKH X. cheopis. OcTaJibHBie 6aoxn, 
a hx Bcero Sbiao 502, 6hum Hcnoab30BaHbi b onarrax no onpejjeaeHHio nepe- 
aoiBaHHH mhkpoSob Ha hx 3apa?KeHHbix xoSoTKax, a TaKme b onbirax no 
MexaHHaecKOH nepe^aae B036y,n;HTeaa BoenpHHMHHBbiM tkhbothlim. 

Cae^yeT OTMeniTb, hto 3Ta MeTO^HKa oSecneaHBaeT noaHyio 6e3onacHocTb 
paSoTbi h HCKaionaeT BO3M0?KH0CTb yTpaTbi 3apa>KeHHbix ocoSen. 



Pnc. 3. KopMjieHne aepe3 Karnuump caM¬ 
KH Ceratophyllus laeviceps . BHa CBepxy. 
yBejinaeHHe SnHOKyjmpa 4x12.5. 
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3AKJH0HEHHE 


IIpe^JiaraeMBiH mgtoa no3BOJineT: 

1. Bbo^htb 6jioxaM — nepeHOCHHKciM nyMBi tohho AO^npoBaHHoe kojih- 
necTBO 3apa>Kaioii];Hx HGiftKocTea, b tom nncjie h He coAepn^anpix kpobh. 
IIpHneM, 3Haa ncxo^HLie KOJinnecTBa mhkpo6hbix Ten b onpeAejieHHOM o6i>eMe, 
mo>kho paccHHTHBaTB KOJiHHecTBO mhkpo6ob, nornoipaeMBix 6 jioxoh. 

2. PeryjinpoBaTB o6i>eM h KOJinnecTBO 3apa>KaK)m;ero Maiepnajia nyTeM 
H3MeHeHHH KOHDieHTpapHH MHKpo6oB HJIH nyTeM npeKpameHHH nHTaHHH 
nocjie norjiomeHHH onpeAejieHHoro KOJinnecTBa HH^nipipyiomero MaTepnajia. 

3. H3ynaTb coxpaHeHne mhkpo6ob P. pestis Ha potobbix opraHax 6jiox 
nyTeM 3arpn3HeHHn xo6oTKa (h tojibko xo6oTKa) 3thx 3KTonapa3HTOB. 

4. HccjieftOBaTB Hajinane mhkpo6ob b ^enajinax 6jiox, H3BeprayTBix 
6jioxaMH Henocpe/jjCTBeHHO b npopecce nHTaHnn. 

5. YnHTBIBaTB CKOpOCTB norJIOHjeHHH pa3JIHHHBIX KOpMOBBIX >KH^KOCTeH 
m Ha6Jiio^aTB 3a caMHM npopeccoM nHTaHHH. 

6. HaSjuoftaTB BH3yajiBHO Hajinane hjih OTcyTCTBHe «otpbi>kkh» y He3a- 
pa>KeHHBIX, 3apa>KeHHBIX H «6jIOKHpOBaHHBIX» 6jiox. 
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THE TECHNIQUE OF INDIVIDUAL COMPULSORY DOSE 
INFECTION OF FLEAS WITH PLAGUE MICROBES 

A. N. Alekseev, V. A. Bibikova and N. M. Khrustzelevskaya 
SUMMARY 

The technique of feeding of fleas through capillary with various infectious media 
(Hottinger’s broth, defibrinated and haemolysed blood of horse, guinea pig, rat, gerbil) 
is described. For the tests there were used fleas ((?(? and 9$) of gerbils ( Xenopsylla ger- 
billi minax lord and Ceratophyllus laeviceps Wagn.), mices ( Leptopsylla segnis) and 
rats ( X . cheopis). 

This technique allows to infect fleas with precise quantity of suspension of plague 
microbes of definite concentration, to observe the process of feeding of normal and infec¬ 
ted earlier fleas, to observe the defaecation and to obtain the washes of infested faeces. 



